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In the crystal structure of the title organic salt, Ci6H lg N 2 + -- 
C g H n 0 3 S H 2 0, the cations pack head-to-tail within a sheet 
and are aligned in opposite directions in neighboring sheets. 
The benzene ring of the anion makes an angle of 76.99 (6)° 
with the plane of the cationic chromophore. The cations are 
situated in the ab plane, whereas the benzene rings of the 
anions lie in the ac plane. 

Related literature 

For the crystal structure of solvent-free 2,4,6- trimethyl- 
benzenesulfonate (DSTMS), see: Yang et al. (2007); Mutter et 
al. (2007). For the crystal structure of 4-A^,A'-dimethylamino- 
4'-/V'-methylstilbazolium tosylate (DAST) and DASTH 2 0, 
see: Marder et al. (1989); Pan et al. (1996); Bryant et al. (1993). 
For the synthesis, see: Marder et al. (1994). 
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Experimental 

Crystal data 

C 16 H 19 N 2 + C 9 H 11 0 3 S--H 2 0 



Triclinic, PI 
a = 8.1993 (17) A 
b = 9.669 (2) A 
c = 15.247 (3) A 
a = 87.806 (7)° 
B = 75.805 (6)° 
y = 83.239 (5)° 

Data collection 

Rigaku AFC10/Saturn724+ 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.918, r m „ = 0.966 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.108 

S = 1.00 

5240 reflections 

303 parameters 



V = 1163.7 (4) A 
Z = 2 

Mo Ka radiation 
li = 0.17 mm -1 
T = 103 K 

0.50 x 0.40 x 0.20 mm 



11232 measured reflections 
5240 independent reflections 
4259 reflections with / > 2a(I) 
R iM = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.70 e A~ 3 

A,o m i„ = -0.35 e A~ 3 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear. program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ATOMS (Dowty, 1998); software used to prepare material for 
publication: SHELXL97. 

The authors thank Professor Kaibei Yu, State Key 
Laboratory of Explosion Science and Technology of Beijing 
Institute of Technology, for the data collection. This work was 
supported by the National Basic Research Project of China 
(No. 2010CB630701). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2263). 
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4-{2-[4-(Dimethylamino)phenyl]ethenyl}-l-methylpyridinium 2,4,6-trimethylbenzenesulfonate 
monohydrate 

Y. Li, J.-X. Zhang, P.-Z. Fu and Y.-C. Wu 
Comment 

A r ,A r -Dimethyl-{4-[2-(r-methylpyridinium-4'-yl)-vinyl]-phenyl}-amine 2,4,6- trimethylbenzenesulfonate (DSTMS) is an 
organic nonlinear optical crystal, which is similar to 4-A r ,A L dimethylamino-4'-N'- methyl-stilbazolium tosylate (DAST). 
Both compounds show large nonlinear optical susceptibilities (Yang et ah, 2007; Marder et ah, 1989; Pan et ah, 1996; 
Mutter et ah, 2007). In the presence of water, orange DSTMS hydrate with no nonlinear optical effect is easy to obtain. Fig. 
1 illustrates the molecular structure of DSTMS. H2O together with the atomic numbering scheme. The C — H distances for 
the methyl groups are 0.98 A, other H atoms are placed in idealized positions and constrained to have C — H=0.95 A. The 
C — C distances for the phenyl groups range between 1.347 A and 1.412 A. 

The unit cell of DSTMS. H2O contains two (Ci6Hi9N2) + cations, two (C9H1 1O3S)" anions and two water molecules, with 
1 symmetry. By comparing the data of geometric parameters of solvent free DSTMS and the hydrate, there are no obvious 
changes of bond distances and bond angles. In both compounds, the cations group pack head to tail within a sheet and are 
aligned in the opposite direction in the neighboring sheets. The phenyl rings in the anion group of DSTMS. H2O lie at an 
angle of 76.99 (6)° relative to the cation chromophores, whereas the angle in the solvent free structure of DSTMS is 63.7 (2)°. 

The crystal structure of DSTMS. H2O (Fig. 2) is analogous to DAST.H2O both belonging to triclinic space group PI 
(Bryant et ah, 1993). DSTMS. H2O has two more methyl groups at the phenyl ring of the anion and the volume of unit cell 
therefore is larger compared with DAST.H2O. 

Experimental 

DSTMS was synthesized by the condensation of 4-methyl-A r -methyl pyridinium 2,4,6-trimethyl benzenesulfonate, which 
was prepared from 4-picoline and 2,4,6-trimethyl toluenesulfonate, and 4-A r ,A L dimethylamino-benzaldehyde in the presence 
of piperidine (Marder et ah, 1994). A crystal of DSTMS. H2O was grown by slow evaporation at room temperature from 
a saturated solution of DSTMS and 90% methanol/water. 

Refinement 

H atoms of water were localized from Fourier maps and refined isotropically. Other H atoms were placed in calculated 
positions (C-H = 0.95-0.98 A) and included in the refinement in the riding model approximation, with (7i S0 (H) = 1.2 U e q(C). 
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Figures 




Fig. 1 . Thermal-ellipsoid (50% probability) plot showing the atomic numbering scheme. 



Fig. 2. Molecular packing plot of DSTMS.H 2 0. 



4-{2-[4-(Dimethylamino)phenyl]ethenyl}-1-methylpyridinium 2,4,6-trimethylbenzenesulfonate monohydrate 



Crystal data 

Ci 6 H 19 N2 + C9H 11 03S"-H 2 0 

M r = 456.59 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.1993 (17) A 

b = 9.669 (2) A 

c = 15.247 (3) A 

a = 87.806 (7)° 

(3 = 75.805 (6)° 

y = 83.239 (5)° 

V= 1163.7 (4) A 3 



-3 



Z = 2 

F"(000) = 488 
D x = 1.303 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3579 reflections 
6 = 3.2-27.5° 

li = 0.17 mm 1 
T= 103 K 
Chunk, red 

0.50 x 0.40 x 0.20 mm 



Data collection 

Rigaku AFC10/Saturn724+ 
diffractometer 

Radiation source: Rotating Anode 
graphite 

Detector resolution: 28.5714 pixels mm" 1 
(p and co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.918, J max = 0.966 
11232 measured reflections 



5240 independent reflections 

4259 reflections with / > 2a(7) 
R int = 0.022 

©max ~~ 27.5 , 0 m j n ~~ 3.2 
/i = -10-*10 

£ = -11^12 

/ = -19^19 



Refinement 

Refinement on F 2 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 



sup-2 



supplementary materials 



Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[g 2 {F 2 ) + (0.0536P) 2 + 0.560P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.70 e A~ 3 
Ap m i„ = -0.35 e A -3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




SI 


0.36608 (5) 


0.78675 (4) 


0.16984 (2) 


0.01575 (11) 


01 


0.51685 (14) 


0.75321 (13) 


0.20319 (8) 


0.0232 (3) 


02 


0.36736 (15) 


0.92045 (12) 


0.12167 (8) 


0.0231 (3) 


03 


0.33464 (15) 


0.67560 (12) 


0.11702 (8) 


0.0235 (3) 


Nl 


1.13709 (16) 


0.36393 (14) 


0.06835 (9) 


0.0163 (3) 


N2 


-0.18615 (17) 


0.31865 (14) 


0.36790 (9) 


0.0199 (3) 


CI 


1.0477 (2) 


0.25780 (17) 


0.06110 (11) 


0.0194 (3) 


HI 


1.1037 


0.1764 


0.0292 


0.023* 


C2 


0.8769 (2) 


0.26638 (18) 


0.09932 (11) 


0.0215 (3) 


H2 


0.8158 


0.1908 


0.0940 


0.026* 


C3 


0.7916(2) 


0.38704 (18) 


0.14644 (11) 


0.0204 (3) 


C4 


0.8883 (2) 


0.49457 (18) 


0.15010(11) 


0.0221 (3) 


H4 


0.8351 


0.5788 


0.1794 


0.027* 


C5 


1.0588 (2) 


0.48092 (17) 


0.11214 (11) 


0.0197 (3) 


H5 


1.1228 


0.5549 


0.1167 


0.024* 


C6 


1.3204 (2) 


0.35286 (19) 


0.02549 (11) 


0.0226 (4) 


H6A 


1.3378 


0.3588 


-0.0404 


0.027* 


H6B 


1.3750 


0.2634 


0.0421 


0.027* 


H6C 


1.3701 


0.4290 


0.0463 


0.027* 


C7 


0.6116 (2) 


0.40354 (18) 


0.19219 (11) 


0.0222 (3) 


H7 


0.5612 


0.4933 


0.2138 


0.027* 


C8 


0.5143 (2) 


0.29984 (17) 


0.20536 (11) 


0.0209 (3) 


H8 


0.5658 


0.2119 


0.1810 


0.025* 



R[F 2 > 20(^)1 = 0.042 
wR(F 2 ) = 0.108 

S= 1.00 

5240 reflections 
303 parameters 
0 restraints 
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Atomic displacement parameters (A 2 ) 



jjll V 22 jjii v n jjU V 23 

SI 0.01557 (19) 0.01519 (19) 0.01466 (18) -0.00387 (14) 0.00108 (14) -0.00183 (13) 

01 0.0144 (5) 0.0307 (7) 0.0228 (6) -0.0005 (5) -0.0015 (5) -0.0032 (5) 

02 0.0271 (6) 0.0198 (6) 0.0196 (6) -0.0058 (5) 0.0006 (5) 0.0033 (4) 
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U.UloJ (o) 


A AT7"7 /A\ 

0.02 / / (9) 


A A1 CA (H\ 

U.Ulo4 ( /) 


A AAAC 

U.UUUj (o) 


A AA/1 1 

-U.UU41 (o) 


a rtrti a i a\ 
0.0034 (6) 


CIO 


A A 1 AO ZO\ 

U.Uiyo (o) 


0.023d (5) 


A A 1 A A ZO\ 

u.uiyu \6) 


U.UUZo [p) 


A AA/n 

— U.UU4Z (o) 


—0.0025 (6) 


r^i 1 
CI 1 


A ATAQ fQ\ 

U.UZUj (5 J 


a rii 7^ ret 
0.U1 /5 {of 


A A 1 0^ (Si\ 


A AA 1 A 

U.UU1U {O) 


A AA/1 C 

U.UU4J (0 ) 


rt rtrt 1 £ r^~t 
U.UU 10 \ b) 


C12 


A A 1 CG 

U.U1 jV {/) 


a ai it* (n\ 
0.01 lb (/) 


U.U140 { 1 ) 


A AA 1 A (&\ 

— U.UU1U (o) 


A AATQ /'/^A 

— u.uuzy (o) 


rt rtm 1 (&\ 
U.UU21 (b) 


CI J 


A A 1 A A /0\ 

u.uiyu {{$) 


(1 r~7\ 

0.015 / (/) 


A AT A O /0\ 

U.UZ4& (o) 


A AAAC 

U.UUUj (o) 


— U.UU40 (o) 


rt rtrtm ia\ 
U.UUU2 (6) 


C14 


A AT 1 1 /^0\ 
U.UZlJ (O) 


a a 1 o~7 
0.016 / (5 j 


a mcc /o\ 
U.UZjj {<$) 


— U.UUj / {o) 


A AA*70 /"7\ 

—U.UU /o (/J 


ri Art/i o r/;\ 
U.UU45 (0 j 


CI J 


A A 1 QQ fQ\ 

u.uiyy {<$ ) 


0.0244 (5 ) 


A A'>T"> ^0\ 

U.UZZZ J 


A AAC7 fH\ 

—U.UUj I \ l) 


A AA/1£ 

— U.UU40 [p) 


A AA1Q (&\ 

U.UU39 (0 j 


CIO 


A A 1 00 fQ\ 

U.UloZ (0 ) 


0.02 /9 (9 j 


A A1£1 /'I A\ 


A AATO 

U.UUZo {/) 


A AA1/1 /"7\ 

U.UUJ4 {/) 


a aa^^ rQ^ 
— U.UU55 (6j 


CI / 


A A 1 *7£ fH\ 
U.U1 /O { /) 


0.01 Id ( 1) 


A A 1 £.1 (H\ 

U.Ulo / \ l) 


A AAAC f&\ 

—U.UUUj \b) 


A AA/11 /'/^\ 

— U.UU4j (o ) 


A AAA/1 r£\ 

U.UUU4 (5 J 


CIS 


A A1C1 /n\ 

U.U1 M {/) 


0.0105 (/j 


A ATA/1 /'OA 
U.UZU4 (5 j 


A AA 1 A f&\ 

— U.UU1U \b) 


A AA/1T f£\ 

— U.UU4Z \b) 


A AAA£ t C\ 

— U.UUU5 (b) 


ciy 


A A 1 "7A fQ\ 
U.U1 /U (o ) 


0.01 /3 (6 j 


A A 1 0 1 /'TA 

U.Ulol {/) 


A AA 1 0 (&\ 

—U.UUlo [p) 


A AAA1 

U.UUUI \b) 


a aaa~7 r^;^ 
U.UUU / (.oj 


C20 


A A 1 Q"7 fQ\ 
U.UlV/ (O) 


0.0202 (5 ) 


A A 1 n C7\ 

U.U13Z ( /) 


A AAT1 

— U.UUZj yl) 


A AAT7 
— U.UUZ/ (oj 


A AAA£ 

U.UUU0 (0 j 


C21 


A A 1 CA /"7\ 

0.0159 (7) 


0.0196 (8) 


A A 1 *7A /*7\ 

U.UI 79 (7) 


A AA1 1 //^ 

-U.UUZ1 (o) 


A AA A A 

-U.UU4U (o) 


a aaa /i r/;\ 

-0.0004 (6) 


C22 


0.0146 (7) 


0.0115 (7) 


0.0151 (7) 


-0.0020 (5) 


0.0005 (6) 


-0.0014(5) 


C23 


0.0228 (8) 


0.0232 (8) 


0.0180 (8) 


-0.0004 (7) 


-0.0074 (6) 


0.0015 (6) 


C24 


0.0193 (8) 


0.0344 (10) 


0.0201 (8) 


-0.0005 (7) 


0.0025 (7) 


0.0008 (7) 


C25 


0.0191 (8) 


0.0506 (12) 


0.0169 (8) 


-0.0021 (8) 


-0.0058 (7) 


-0.0031 (8) 


04 


0.0243 (7) 


0.0278 (7) 


0.0286 (7) 


-0.0110(5) 


-0.0098 (6) 


0.0085 (5) 



Geometric parameters (A, °) 



SI— Ol 


1.4468(12) 


C12— C13 


1.408 (2) 


SI— 03 


1.4503 (11) 


C13— C14 


1.382 (2) 


SI— 02 


1.4619 (12) 


C13— H13 


0.9500 


SI— C22 


1.7969 (15) 


C14— H14 


0.9500 


Nl— C5 


1.347 (2) 


CI 5— H15A 


0.9800 


Nl— CI 


1.352 (2) 


C15— H15B 


0.9800 


Nl— C6 


1.478 (2) 


CI 5— H15C 


0.9800 


N2— C12 


1.372 (2) 


CI 6— H16A 


0.9800 


N2— CI 5 


1.448 (2) 


C16— H16B 


0.9800 


N2— C16 


1.448 (2) 


C16— H16C 


0.9800 


CI— C2 


1.372 (2) 


C17— C18 


1.392 (2) 


CI— HI 


0.9500 


CI 7— C22 


1.415 (2) 


C2— C3 


1.411 (2) 


CI 7— C23 


1.510 (2) 


C2— H2 


0.9500 


C18— C19 


1.387 (2) 


C3— C4 


1.390 (2) 


C18— H18 


0.9500 


C3— C7 


1.463 (2) 


C19— C20 


1.388 (2) 


C4— C5 


1.369 (2) 


CI 9— C24 


1.507 (2) 
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P/1 IT A 

C4 — H4 


A flCAH 


PC IIC 

C3 — H3 


U.VjUU 


p/: 1 1/" * 

Co — HoA 


a nonn 


p/: [i/n 


r\ aoaa 

u.youu 


Co — HoC 


U.yoUU 


po- po 

C/ — Co 


1 m /'o\ 
1.333 (Z J 


pt in 
C/ — H / 


a oenn 
U.yjUU 


po 

Co — cy 


1 /I C*7 /0\ 

1.43 / (Z) 


po lit) 

Co — Ho 


a ncAn 
U.V3UU 


V / — V 1 u 


1 .J7J yz, ) 


C9 — C14 


1.405 (2) 


CIO — CI 1 


1.374 (2) 


CIO — H10 


0.9500 


Cll — C12 


1.412 (2) 


CH — Hll 


0.9500 


r\\ cm p,i 
d — ol — \J5 


1 lz.SU ( /) 


p. 1 c 1 pi 
Ul — Si — (J2 


111 £ 1 /"*7\ 
111.0 1 (/) 


r\i c 1 p.o 
Uo — M — U2 


i n i/T 
112.00 (/) 


ai cm r^oo 
Ul — ol — C22 


1 PC 1Q / "7\ 

lus.iy (/) 


p.1 c 1 

(Jo — b 1 — C22 


1 PC C /I /T\ 

1U5.54 ( /) 


p.^ c 1 noo 
Uz — S> 1 — C22 


1 pc cn /"7\ 
1U5.5V ( /) 


PC "\T1 P1 

CD — IN 1 — CI 


12U.26 (14) 


PC XTI P£ 

C5 — JN 1 — CD 


nil (it pii\ 
12U.U0 (lo) 


pi mi p/; 
CI — JN 1 — Co 


i in /;n ml 

ny.oy (io) 


C12 — JNz — CI J 


1 1 n m /ii\ 

ny.yo (io) 


Clz — JNz — C16 


1 1P A^r /1/1\ 
12U.42 (14) 


C 1 5 — JN 2 — C 1 0 


i in /; c /1/1\ 

ny.oD (14) 


\r1 p 1 pi 

JN 1 — CI — Cz 


1 TP -7/r / 1 c\ 

12U. /o (15) 


\T 1 pi TT 1 

JN 1 CI — rll 


1 in /; 

iiy.o 


po n tt i 
Cz — CI — Ml 


iiq /: 

iiy.o 


pi pi pi 
CI — Cz — Co 


1 TP TO ( 1 C~\ 

12U.25 (lo) 


pi pn T_n 

C 1 — Cz — rlz 


ny.y 


pi n m 
Co — Cz — HZ 


linn 

ny.y 


p^i pi n 
C4 — Co — Cz 


11/; to /1 c\ 
116. /6 (15) 


P/1 PI P"7 

C4 — Co — C / 


1 1 n p/i /1 c\ 
liy.U4 (15) 


PI PI P"7 

Cz — C o — C / 


ni 1 /; / 1 c\ 
124.10 (15) 


PC P/1 PQ 

C5 — C4 — Co 


nl pi /1/r\ 

121.U3 (lo) 


PC P/1 T_T/1 

C5 — C4 H4 


line 

ny.5 


PI P/1 T_T/1 

Co — C4 H4 


1 1 n c 

i iy.5 


XT1 PC P/1 

JN 1 — CD — C4 


1TP OC P CI 

12U.65 (15) 


TVT1 PC T_TC 

JN 1 — C5 — Hi 


i in /; 

iiy.o 


p/i pc t_tc 
C4 — C5 — Hi 


1 1 n £ 

iiy.o 


xt 1 p/; t_t/; a 
JN 1 — Co — H6A 


1 pn c 

iuy.5 


"\T1 P/C TT£D 

JN 1 — Co — H6B 


109.5 


H6A— C6— H6B 


109.5 


Nl— C6— H6C 


109.5 


H6A— C6— H6C 


109.5 


H6B— C6— H6C 


109.5 


C8— C7— C3 


123.74 (16) 



nA ni 
CzU — Cz 1 


1 ino /o\ 

i.3yo (Z) 


nA l n(i 
CZU — hlZU 


C\ nCAA 

U.y3UU 


CZ1 — czz 


1.4U3 (Z) 


CZ1 — CZ3 


1 ci c /o\ 
1.313 (Z) 


CZJ — HZ 3 A 


u.youu 


CZ3 — HZ3r> 


A AOAA 

u.youu 


CZ3 — hlZ3C 


A AOAA 

u.youu 


CZ4 — hlZ4A 


A AOAA 

u.youu 


CZ4 — hlZ4l3 


A AOAA 

u.youu 


CIA W1AC 


ft QRflfl 
u.youu 


C25 — H25A 


0.9800 


C25 — H25B 


0.9800 


C25 — H25C 


0.9800 


04 — H4A 


0.81 (3) 


04 — H4B 


0.85 (3) 


PH pn II 1 O 

C 1 Z — C 1 3 — hi 1 3 


lino 

iiy.o 


pn pu pn 
C 1 3 — C 1 4 — CV 


lOI £LC /1 C\ 

1Z1 .oo (13) 


pn p i /) tt i /) 

C13 — C14 — hi 14 


1 1 A O 

i iy.z 


pn p i /i in /i 
Cy — C 1 4 rl 1 4 


1 1 n o 

i iy.z 


TV TO P1C TT1CA 

NZ — Cl3 — H13A 


109.5 


\n PK I 1 1 CD 

JNZ — C13 — hll3r> 


1 AA C 

iuy.3 


TJ1 C A PK ill CI) 

hi 1 3A — C 1 3 — hi 1 3r> 


1 AA C 

iuy.3 


\n PK TT 1 CP 

JNZ — C13 — hll3C 


1 AA C 

iuy.3 


TJT1CA PK III CP 

hi 1 3A — C 1 3 — hi 1 3C 


1 AA C 

iuy.3 


III CD PIC U1 CP 

hi 1 3r> — C 1 3 — hi 1 3C 


1 AA C 

iuy.3 


\M pi/: TT 1 dZ \ 

JNZ — Clo — hlloA 


1 AA C 

iuy.3 


MO PK 1 1 1 /,D 

JN Z — C 1 o — rl 1 or> 


1 AO C 

iuy.3 


m/^A PU I I l /; I) 

H 1 oA — C 1 o — H 1 or> 


1 AA C 

iuy.3 


MO PK IT 1 P.P 

JN Z — C 1 o — H 1 oC 


1 AO C 

iuy.3 


T-JKA PK 1 1 i f ( ' 

H 1 oA — C 1 o — H 1 oC 


1 AO C 

iuy.3 


I 1 1 /-ry p 1 r \ I 1 /: p 

H 1 or> — C 1 o — H 1 oC 


1 AA C 

iuy.3 


pio pn poo 
Clo — CI / — CZZ 


1 1 O /^A /1\ 

llo.oU (14) 


p 1 o pn poi 
Clo — CI / — CZ3 


I 1 "7 C.T /I /I \ 

I I /.3 / (14) 


poo pn poi 
CZZ — CI / — CZ3 


123. / 4 (14) 


Pin pi o pn 

ciy — cio — ci / 


1 OO A 1 /I CA 

1ZZ.41 (13) 


Pin pi o iiio 
c i y — C 1 o — H 1 o 


1 1 o o 

1 lo.o 


pn pi o iiio 
C 1 / — C 1 o — H 1 o 


1 1 o o 

llo.o 


pi o pin pop* 

c i o — c i y — czu 


in T/i /i /i\ 
11 /. /4 (14) 


pi o pm PO/1 

c i o — c i y — cz4 


1 O 1 AO ( 1 C\ 

izi .yz (13) 


poa pin po/i 
CZU — C 1 y — CZ4 


1 oa ii n c\ 
1ZU.33 (13) 


Pin pon poi 

c i y — czu — cz i 


1 oo ca n c\ 
1ZZ.3U (13) 


pin popi i ion 

c i y — CZU — HZU 


1 10. / 


poi poa tjtoa 
cz 1 — czu — hzu 


1 1 O *7 

1 lo. / 


pon poi poo 
CZU — CZ 1 — CZZ 


110 CO pi /I \ 

118.52 (14) 


C20— C21— C25 


116.73 (14) 


C22— C21— C25 


124.74 (14) 


C21— C22— C17 


120.04 (14) 


C21— C22— SI 


122.28 (12) 


CI 7— C22— SI 


117.66(11) 
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po f~"l I I "7 

Co — C / — hi / 


| 1 o 1 

1 lo. 1 


( '"i p*7 o "7 
C3 — C / — rl / 


no i 
1 lo. 1 


P*7 PQ Pn 

c / — Co — cy 


IZo.iU (lo) 


P7 PQ TTQ 

C / — Co — hlo 


i lo.y 


pn ro no 
CV — Co — hlo 


11/; o 

1 lo.o 


C 1 U — Cv — C 1 4 


I 1 H 1 A /1 C\ 

II /.34 (ID) 


P1A PQ PO 

c i u — cy — Co 


110 10/10 
1 lo. lo (ID) 


pi a nn po 

c 1 4 — cy — Co 


124.40 (lo) 


pi 1 pin pp. 

ci i — ciu — cy 


m pin pi c\ 

izi.yy (id) 


pi i p 1 pi i i i pi 

CI 1 — CIU — rilU 


1 1 fl A 

i iy.u 


ppi pin 1 1 1 pi 

cy — c i u — hi i u 


1 1 n pi 
ny.u 


p 1 pi p| | PIT 

CIU — Cll — C1Z 


IZU.oD (ID) 


pi n pi i mi 

CIU — Cll — ril 1 


1 1 Pi *7 

i iy. / 


V. 1 z, v. 1 1 1 1 1 1 


1 1 Q 7 

11". / 


N2 — C12 — C13 


121.89 (14) 


N2 — C12 — Cll 


120.30 (14) 


C13 — C12 — Cll 


117.81 (14) 


C14 — C13 — C12 


120.40 (15) 


C14 — C13 — H13 


119.8 


PC "\T1 P 1 PI 

C5 — JN 1 — CI — Cz 


1 1 

-l.l (2) 


P/C "\T1 P 1 PI 

C6 — JN 1 — C 1 — C2 


1 *7Pi 1 £. C\ A \ 
— \ /y.lO (14) 


\r1 p 1 PI PT 

JN 1 — CI — C2 — C3 


0.4 (2) 


pi po pt p/i 
C 1 — Cz — C3 — C4 


1 1 (~)\ 

1.1 (2) 


P1 PI PT PT 

C 1 — Cz — C 5 — C / 


1 T7 £Pi PI C\ 

—1 / /.oU (ID) 


pi pt p^i pc 
Cz — C3 — C4 — C5 


-2.1 (2) 


p~7 pt p/i pc 
C / — C3 — C4 — CD 


1 T/i T1 ( 1 C\ 
1 /O. /I (ID) 


pi mi pc r^A 
CI — JN 1 — C5 — C4 


0.1 (2) 


p/: mi pc p/i 
Co — JN 1 — CD — C4 


1*70 in /i c\ 

i /o.iy (ID) 


PT f^A PC \T1 

C3 — C4 CD — JN 1 


1.5 (3) 


p/1 pt P"7 PC 

C4 — Co — C / — Co 


1 £0 "70 /1 £\ 

— loo./o (lo) 


PT pt p~7 pq 
Cz — C3 — C / — Co 


9.9 (3) 


pt p~7 po pn 

cj — c / — cs — cv 


1 "7*7 1 C ( 1 C\ 
1 / /.JD (1 J) 


p~7 po pn rm 
C / — Co — cy — C 1 U 


1 *7C ?n 1 £\ 
1 /D.DU (lo) 


pt po pn pi /i 

c / — Co — cy — C 1 4 


-3.2 (3) 


pi/i pn nn pi i 

c 1 4 — cy — C 1 0 — C 1 1 


2.0 (Z) 


pn pn pin pi 1 

Co — cy — c i u — c 1 1 


1 *7C PiC / 1 C\ 

—i /j.yj (i j) 


pn pia pi i pi i 

cy — ciu — en — ciz 


U.Z (Z) 


pi r \n pn p 1 1 
CIS — JN2 — Clz — C13 


1 *7Pi 0*7 / 1 C\ 
1 /y.O / (ID) 


pit Ml PIT PIT 

Clo — JNz — Clz — CI i 


-0.7 (2) 


P 1 C TvTI P 1 1 P 1 1 

C 1 5 — JN 2 — C 1 2 — C 1 1 


0.6 (2) 


CI 6— N2— CI 2— Cll 


-179.95 (15) 


CIO— Cll— C12— N2 


175.85 (14) 


CIO— Cll— C12— C13 


-3.4 (2) 


N2— CI 2— CI 3— C14 


-175.66 (15) 


Cll— C12— C13— C14 


3.6 (2) 



pn ptj i m a 
CI / — CZ3 — hlZiA 


1 nn c 

iuy.!> 


pn pn 1 1 "> i d 
CI / — CZ3 — hlZ3r> 


1 nn c 

luy.D 


TUTI A PIT rniD 

hlZiA — CZ3 — hlZ3r> 


1 nn c 

iuy.3 


pn PTi 1 1 ~> i p 
CI / — CZ3 — hlZiC 


1 nn c 

iuy.D 


1 IT) a POI ITTIP 

hlZiA — CZ3 — hlZiC 


1 nn c 

iuy.!> 


uoid PT1 rmp 
hlZiB — CZ3 — hlZiC 


1 nn c 

iuy.D 


pin pn i i -v i a 

C 1 y — CZ4 — hlZ4 A 


1 nn c 

iuy.!> 


Pin PI/I TJT/ID 

C 1 y — CZ4 — hlZ4r> 


1 nn c 

iuy.3 


in , i a pi/i 1 1 ■> 1 1) 
hlZ 4 A — C Z 4 — hlZ 4r> 


1 nn c 

iuy.!> 


Pin pi/i i n 1 / ■ 
C 1 y — CZ4 — hlZ4C 


1 nn c 

iuy.D 


TUT/1 A PI/I TT1/1P 

hlZ 4 A — C Z 4 — hlZ 4C 


1 nn c 

iuy.!> 


I I "> 1 1) PI/I TJT/1P 

hlZ4r> — CZ4 — hlZ4C 


1 nn c 

iuy.j 


PTI PTC I nc a 

CZ 1 — CZ j — hlZ j A 


1 nn c 

iuy.!> 


P71 p7S 


1 U7.J 


H25A — C25 — H25B 


109.5 


C21 — C25 — H25C 


109.5 


H25A — C25 — H25C 


109.5 


H25B — C25 — H25C 


109.5 


H4A — 04 — H4B 


105 (2) 


pn pi i pn pn 

c 1 2 — c i i — c 1 4 — cy 


-0.6 (2) 


p 1 pi pn pi A pit 

c i o — cy — C 1 <H C 1 3 


— Z.o (Z) 


po pn pi i pit 

Co — cy — C 1 4 — C 1 5 


1 "7£ n*7 / 1 c\ 
1 /O.U / (ID) 


PT) pn P1C pin 
C22 — C 1 / — C 1 0 — c i y 


2.7 (2) 


PIT p 1 "7 P1Q pin 

C23 — c i / — c i o — c i y 


1 "7i m / 1 /i\ 
— 1 /J.yZ (14) 


pit pio pin pin 
C 1 / — C 1 0 — C 1 y — C2U 


1 n 

1.0 (2) 


pit pio pin pii 
C 1 / — C 1 0 — C 1 y — C24 


1 *7n n/: pi c\ 
— 1 /y.yo (ID) 


pio pm pm pn 
C 1 0 — C 1 y — C2U — C2 1 


-2.3 (2) 


pii pm pin pn 
C24 — C 1 y — C2U — C2 1 


1 *70 cn ( 1 c\ 
1 /o.Dy (ID) 


pin pm Pn pnn 
C 1 y — C2U — C2 1 — C22 


-0.1 (2) 


pin pin pn pic 
C 1 y — C2U — C2 1 — C25 


1*70/11 /1^\ 

1 /0.41 (lo) 


pin pn pn pn 
C2U — C21 — C22 — CI / 


3.9 (2) 


pic pn pn p 1 ~7 
C25 — C21 — C22 — CI / 


1 "7/1 C 1 ( 1 C\ 

_ 1 /4.D1 (ID) 


pin pn pn ci 
C2U — C2 1 — C22 — b 1 


1 "7/1 /^T / 1 ")\ 

— 1 /4.0/ (1Z) 


PIC P11 P11 C1 

C25 — C2 1 — C22 — b 1 


*7 n 

7.0 (2) 


PIO P 1 "7 P11 P11 

C 1 0 — C 1 / — C22 — C2 1 


-5.1 (2) 


PIT P 1 "7 P11 P11 

C23 — C 1 / — C22 — C2 1 


1 /l.ZO (14) 


PIO P 1 "7 P11 CI 

C 1 0 — C 1 / — C22 — b 1 


1 "7T /i /; / 1 i \ 
1 /3.46 (11) 


PIT P 1 "7 P11 C1 

C23 — CI / — C22 — M 


1 n i pi\ 
-1U.1 (2) 


P11 C 1 1 P11 PI 1 

Ul — M — C22 — C21 


/i 1 n /i c\ 
4.19 (15) 


03— SI— C22— C21 


125.28 (13) 


02— SI— C22— C21 


-115.53 (13) 


Ol— SI— C22— C17 


-174.38 (11) 


03— SI— C22— C17 


-53.28 (13) 


02— SI— C22— C17 


65.90 (13) 
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